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£ 1^£r ^-fr^l ^IS-S^ g £ ol^.*V pfl^ej ^ Hlfl^ cfl 

S ^^l^i^H ^1^7} 7>^>£^- ^SLS.^ , JL^^A FeRAM « 
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7 oMt^1 *flS.£| H ^ oj.g. oj-g.*}- ^{Ferroelectric memory cell and memory 

device using the same} 

E 4 * E 5u E 1^ #-R-^3l °fl5.*i| ^lS.^ #*1<*) ^Ajojlf, 

£ 6 ^ 7£r £ 2^ ^-fr^ ^ ol-g-^V DflS-S] ^Al^js. 

£ 8^r £ 6 ^ £ 7^1 ^^^l ^tr #4 

E E 8^1 ^li^S^l &® -g-*f Efo]ui £- 

£ 10£r ^°fl yj-fj-^l ufls.^ ^ oj-g-^- 

£ ll£ 4^ 3.2= Als} ^ Ef6]tgs.. 

5. 12 £ ^"^^ Bj-ol^. ^ T^o]^. 

S. 13-& B^£L S-HA]^) E}olnJc_ 

46-4 



1^( 



1020030017105 #^ ^x>: 2003/10/10 

<n> <^ti>^ ^2.2] ^, FeRAMCFerroelectric Random Access Memory) 

^( DRAM; Dynamic Random Access Memory) 31 ^e) ^-^^ 3.H.A1 

<12> ole^ FRAMxr- 71^ -fr^rtr 7l^^>S.^] 7fl3flAlE^ *fl^L5. 

« #-ff#^ ^<?1 ^ °l-§-?r ^ ^ 

^ <a*>^ #7fll- ^T^Ki^S ^0^7} ^l^xl^l 8^rtK 
<13> FRMH1 7l^vfl-g-^ l^sf ^ 1^*H ^*fl tfltr 1 ?!^- #^ 

Jl *1] 1999-4997231^ 7flX| : el Si^K 4^1, FRAM<H1 7l£-^°l ^ ^ ^ ^.^6\] Q 

tb *Mltb *m*\7}5L tH=r. 

<i4> nelcfl, o]^*v ^gflo} ^.fl^ ^^^) afls.e1^ ElJElMolH ^-3)-Al ^ 4 

«a °fl , H l 3 ^ 31 O] Ej-# 7^ *} 7fl 3fl A] El ofl ^ # Sfl 7fl 2fl A] E^ ofl ^ ^ 

<is> #sflo] #4*1$] 4=1 £ 441 

3 = ^3-Al r-flolEf# BHfSTfl ^^|^« ^ ^T^l^ol olcf. S^V, ^-f^l 7fl 2fl A] 

E]o} ^ °]*b tiV^-^o] ^71 tb^m ^4^" ^ gjTll SH, Jl^^^r J7^ 

aifl^ #.fr£an ^«*r*l **>7ll 9X^. 

<16> M. Aj.^^ -^-j- «M^>7l ^O.S. U}^-H|- ^ -EL*^ £ 
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<i7> ejjE. ^4 a. = Ai e)= alse}^ H5l*>*H^ 31 sfl^^- « G v 

<18> l-^fl, S]= ^ ££ A] ^A-oAso} 2fl*lJf6jl T^S} ^ CllolB|-» ti|Ai):£*H HB>€- ^ 

<19> /jl^ f 43 2.= ^ 3^ZL^ tg^ofl 45} nfl 2. 51 ^He}"!- 4^ 

^^^1^ s^^o.^ *1*V tiV^-^o] ^71 tMl-fr *r ^i^- ^ 

<20> a o V 7 1*V S-^-g- ^«>7l W ^-^Sfl ^lS-51 -i^r, #^ ^M^- Ajjrol 

oH]ol^-Al ^^tM: $^Al7l^ #^ i^l^l ^ ic = A>ol ofl 3S A 711- £L 

r^H^-f^ ol7>£l^ *d^d°d^- 2fl*l*Rr *fl lHfl*l^; SHH ^ofloll; A] 

^ #*]*Rr 5|- 0 lH XH^-s}-; H#elHB ^l^sl oioHoi^-A] ^ o^cj ^^oii ^^V* 

3l<>m» *U^Rr ^-fj-^l ^sflAl^^; ^H^- AlJrO] ojoflol^-Al 

a] 7l ^ € ic = *H°fl asi ?ll- = <S:M5]<H # 

A^*l3.-^Ei <y7>£]^ ^^l^«a-a- 2fl*l*Rr XI 2sfl*lJf ; ^ 51= ^loflo]^- Aljro} olofl 
^Mf^ll ^^^l^^-°fl tlHEl-!- 51= WlHSl-ololl AjEH^ o.^. #^*Rr 

51= ^H«-» ^Wl^-* ^ o. S *Vl4. 

<2i> a. #-fr*iafl nfl^El ^ oi-g-*j- oflaei #*1^, 4^r7flsl alHsl-ol^-cii ^ 

€^ <^^sl^ ^Hr7fls] IS uilael -fil ^ 4^r7fl2l tilHsl-^1^-4 ^slfe 
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^ ^Hl^l ti^glo]^ ^Sfl Oj 7 >S|^ C-flolBfl- ^-f^l 7fl^A]E^l Z\%H>}±; ^5. 

*«fl °J7>^^ Cflo]E]-# ^^71 ^ 7j-^^^ 7 fl3flAlE^l- f^'0 S *Vrf . 



°fl zj-z* Si * y oHK2-S. ^I^tt ^7fl5l 2£B ^3.^ i&s]-; ^-^7^ 32= tilsis}- 

SUM <£^S\±; 4^7flS] ol 4^7]] e^olH E^o]^- ^ ^ £] ^ 4^r7fl^l ^ 

S.B*°] ^til§>J7 ( ^7fl^ 211. ffiie] ^ ^ 0 lH <*H Aljrol oloflo] 

WlB^^* °J7>£1^ CflolBfl- ^sflAlE^l X\^*}JL, &)JE. 

<*fl ^ Si ^ €^ y oH^^ ^^l^r ^7fl^ DflS-H] ^2]-; #^ <?HH^ Al^o) oloflol 
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7flSl E]£L «1B5^<?1^ c^Sjfe- 4^7^ ^<^; ^ 4^7^ ^ojE til^o]^ 

3fe 4^7fl^ ^--S^l- ^-wi^ji, 4^ 7 fl^ nflael <fl zj-zbgr, ej-oIh. *HH# *1 

-M ojoflol^-Al sHH alH^^l^ -f-*fl <?]7}-5]^ dHB|-# 7fl sfl a"| ofl 

*>-H, ^ ^Ml: *JJL^ °J<HH1^1 ^i<SH<*f| #^^>g- ^-^^S. 



<26> o]^, ^^-fV ^*><^ ^ ^H<*fl tflSfl -S-Afl*| ^t|^j7^> ^-tq-. 

<27> £ l^. i^tgofl nf^ 7^&x\} v\]S.Z) ^2] S)Si£olcf. 

<28> £ 10} ^Al^^ £-oj ojjs.e) ^c/^ojE dl ol E}7} 01/^5^ tilH5}-9j 

BL,BLB°] *>q-^ IBS ^^cf. 
<29> cjoj iH nil 2. ^ ^(20)£- ^12S) €(10), #<S ^*1(21) ^ S-cf^r ^^1(22)» ^ 

<so> <^7H, uil^e] ^(lO)^r PM0S£fl*l-¥-(ll), 4o]«(i 2 ), ^-fr^l 7fl3flAlE^(13) 

^ NM0Sefl^l^-(14)l- ^til^uf. 
<3i> PMOSefl^l^-dl)^ ^^1(21)5} Hl-ojB ^1<H^-(12) 7>}c>Hl ^ CN1 £ 

^= CN2 A>o]oil aii ?H-H. PMOSB^^l^Ei P2,P3# ^1^. 
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^(12)^ i^S. CN1,CN2^ tH£^ wlB5}«?l BL.BLB A>o]ofl zj-zj- ^-f- tJHh #7} 

# *sfl e}o]E oloflol^- a] 5. ENW^l «>^r NMOSH^l^iEi N1.N2-& ^1*^. 

<32> ^-fi-^afl 7l]2flAlE^(13)^ <£&o] ^1= CN1,CN24 zj-z}- <£^_S)jl 4^- U^cM- € 

4lJl CPL7> **o^ ^l7>£|fe FC1.FC2* ?fl 

sfl^E-l FC3,FC4^ H^o] j^e CNl,CN2<i 9^^JL, ^-i- -f-sfl ^l^SM ^--f-o. 

S. ^l7>^cf. ^7l>H, 7 <Ht^*11 ?flsfl^Ei FC3,FC4^r i^JE. CNl,CN2<a] S.^ efl^ afloH nj-e}- 

<33> NM0S5fl^l^-(14)^ 7fl2|lAl^^-(l3)4 #4^- ^3*1(22) AVojo!! ^ 

CN1 3? CN2 A>o]oil aii ^#£1 o^4^ NMOSHSa^l^Bl N3,N4# ^1^4. 

<34> 3L*V, #^ ^*l(21)£r VCC ^I7>^4 ^s] >g(10) a>°H X]o]B. 

^*fl <?1*1H1- ^151 ENP7> o]7f5q^ PMOSH^lr^ Pi* ^wlW. ^e]^, # 

4£ i^*K22)fe nfl2.el 4(10)4 ^^1^^- VSS ^7}^ AVol^ o^^s]^ Tfl^lH #7>» f-sfl 
#4^- ^2 °11 °1 w ENN7> <y7>£]^ NMOSH^litH N5# ^1*14. 

<35> olAVoflA^ £o] -t(lO)^- 27fl£q zjfe- PM0SHfl^l^-(ll)4, 27fl^) H 

^^l^Eil- e^-oje ^o]«.(i2) 2 7fl^ S^fl^iEl* NM0S gfl*l (14)-& ^1^4. 

Zl^Jl, uflS.^ >t(10)^- efl°14# X-1^>J1 ^ 7]}°]*}7} 47fl^ 7j-.fr 

#31 7flsflAlEi FC1-FC4* ^tij^cf. ttJ-Bf>H, ^lS-Sl H(10)£- 2.^- 67^ B^l^Sf 47fl^) 
7fl3rflX|Ei!- ^ti]*>^ 6T(Transistor)4C(Capacitor)^ ?Hr4. 
<36> t £ ^ t iH ^S.El^(20)£- 6T4CS] ^Sl- 5^ -i(10H 27fl^ PM0SH3H 

^ PI ^ NMOSB^l^Ei N51- ^7]-*H 8T4C^| #^4. 
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<37> 2. 2fe ^o\) ^l-S-e] ^ cfs. ^Al^o]cf. 

<38> s. 2$\ ^a]^]^ 2£B oilS.^ *£3,tf, £\)°}^7} Q^^^S]^ tHJ-^l 5]-o]e al^e}. 

^ W_BL,W_BLB2h c-flolE]-7> tilHB^-^ R_BL,R_BLB°] l££ 

<39> 2£B H(40)£ *l|5.e| ^(30), (41) £ #4^ i^*l(42)«- 

<40> o^H, ^(30)^8: PMOSefl *]-?-(31), eHB ^^«.( 32 ) ) 7j-.fr ^afl ^flsflAlE^ 

(33), NMOSEfl ^1^(34) ^ e)^ ^^^(35)* ^ali^. 

<4i> PMOSefl^Jf (31)^r ^^^1(41)^- 2MB ^H-f(32) A>o]ofl i^JE. CN1 ^ 

IcE. CN2^ a>o]o]1 3S a PMOSH^^l^Ei P5,P6» e^lH 

*lH^-(32)^ ^ CNl,CN25q- tHS^ 5}-°lB hIe^o] W _BL,W_BLB A>o]ofl ^ ^ 
^1°1B -f-*ti ^1^1^11- a]^ ENW7 > <?]7>S)^ NM0SB$a]^e| N6.N71- ^al*Vcf. 



?fl2flAlEl^-(33)^ ^^-ol ^ CN1,CN2^- ^^-H ^*fl ^ 

^sfl°lH a] J: CPL7]- ^flS 9l7}s\±t 7fl^AlEi FC5.FC61- ^lfM}. 7j.fr #3] 7fl 

s(|a1e^ FC7,FC8tt 0 ^°1 t c CN1,CN2^1 ^ ^^£]ji ( tf-E- -f-sfl ^l^^l ^Jf-o. 

9l7}Qt±. <^7H, #-fr*l*fl 7fl2flA]Ei FC7,FC8tt i^JEl CN1,CN2^ efl*i *)1<>H r^e)- 

NM0SHfl*l^-(34)^ 7j.fr ^ 7fl2flAlEi^-(33)5!f &)i= ^^«-(3 5 ) A>o]ofl i^H. 
CN1 31 l^H. CN2^ Aj-ojofl a^i 711-^ f£S NMOSB^l^Ei N8.N91- ^al*Vcf. 
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<44> ^ = aM-¥-(35)fe NMOSH^H^l^Ei N10-N131- ^7)*], NMOSH^l^B] 

Nll.NKHr &*&S) e)je. wlSefol R_BL , R_BLB°1] ^4 =L <&^.&^. US) Jl , NM0SB31*1 

NlO.NllS] cf-E- NMOSB^l*!^ N12,N13^ z}-z}- ^^5)^, ^ TjlojE ^*>» -f- 

sfl 5}H. <?!°iH^- 413: ENR7> ^l7>^cf. NMOSH^^l^Ei N12^ NMOSH^l ^ N10^ ^x]^ 
VSS ^l7>^: Aj-ojofl <g^s]o] TflojE ^> 7 > i^H. CN2^- <£^t}. ZLEjjl, NMOSH^l^Ei 
N13^r NMOSH^l^Ei Nll^- ^l*!^ VSS $17>1& A>o]ofl o^^M ^HS t£t\7\ CNl^ 

<45> i£*h #<y ^*1(41)^ VCC 9l7\^ ^12-^1 i|(30) Al-olofl <£;i£H tiHh 

#<5fl #^ <?MH^- aijt ENP7}- <?]7>sl^ PMOSH^^l^Hi P4» ^1^4. ^-S|ji, # 
t}£ ^^1(42)^ *\}3.£{ ^(30)^ ^^l^o}- vss <y 7l .cj A}o]o\) <£%s\o] 71)0}^ c^-j. -g-*fl 
oloflo]^- a]Jt ENN7]- ^l7>£]ir NM0SH$*1^ N14-& ^wltb^. 
<46> olA^oflA^ ^o] v\)s.^ ^(30)^: 27^ S iEl # PMOSsfl *1 ^(31)$}-, 2?fl^ B 

31*1^1* £Hr eHH ^ol«-( 3 2)fif, 27fl^ H^l^E^ 3>ir NM0S Efl^-^-(34) ^ 47fl^ B 
^fl^l^E^ ^l<H^-(35)» ^wltbcf. zls^jl, *fl5LEl ^(30)^r 3Mb]-* 

^^>ZL €>S B = * ^^^71 47fl^ 7fl2flAlE| FC5-FC8-I- ^ltHl. ^-eH, 

Dfl2.El ^(30)^8: -£-¥- 107fl<i] H^^l^E^ 47fl^ 7 fl 2fl X| Ei # ^)t\<^ 

10T(Transistor)4C(Capacitor)£] 5^t}. 
< 47 > 2£B "flS-Sli3(40)£- 10T4C^ ^# ^ vftsie) i|(30Hl 27fl^ PMOSH^i 

Ei P4 ^ NMOSB^^l^E^ N14» ^7>*H 12T4C^ ^tt^-. 
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<48> oje^ ^-§- 2S.3. tflS. el -t(40)£r 2^1 H 5^-0] e 

W_BL,W_BLB# ^s.e] i3(30Hl 31 o] b}1- eH^^i, = S.^A]ofl^ ^g-o} ^ 

i= wlB^<y R_BL, R_BLB^- -f-*lH i|(30H 7-^*1 ^1 ^ el^tl:^. 

<49> S. 3^r 4^" 7 <Ht#*11 ^1-2-^ ^AHolcf. 

<50> £ 30] r^TE] £E u\]3-?] ^S.^ , i^o] E C-fl o] Ej-7> ^ ^ ^ ^ H|o] J= U ) 

B5}°J W_BL ( W_BLB^, £):el r-il o] ^j- tHg-o] iL)jEL wlBef^l R_BL,R_BLB°1 ^H^flS. 

^■$$6) 4^7]]^ °J/#3 iEf ^yl*Vcf. 
<5i> ^e] IB nfla.^ i|(50)£r ^^1(51), PM0SBfl^l^-(52), eKlH *)H-^(53), 

#*fl 7fl3flAlE-1«-(54), NM0S2fl^l^-(55), — ^c^«-( 56 ) * #t}£ ^H*l(57)-& ^1^. 
< 52 > #^ ^3*1(51)^ VCC ^17>^4 PM0SHfl^l^-(52) a>o]o]1 o^SM ^ojH 

1- f-*fl t^Ml- 41Jl ENP7> °i7>£l^ PMOSH^^l^Ei P7-& ^til^Vcf. 

<53> PM0SHfl^l-¥-(52)^ ^^1(51)4 sj-olH *1H^(53) A>olofl 3*1*}^, tJ= CN1 ^ 

iiH. CN2 ^}o]o]} aSi PMOSH^fl^l^B^ P8,P9# ^ltb^-. 5^-0] e ^ 

^(53)^ ^ = CNl,CN2Sf tH£^l wlBsfo] W_BL, W_BLB A>o]ofl z|z|- o^sM 

^ojE t^j-l- -g^fl efolE oioflolM. a]^ ENW7]- <e]7>£]^ NMOSS^^l^El N15.N161- ^wlW 

<54> 7fl2flAlE^(54)^ <U&o] CN1,CN2^- ^ <£^£)ZL cfs. ^ ^ 

Aljr C PL7> ^--f-iLS. <?]7>S|^ FC9.FC10* 
^n^] FC11,FC12^ <£&o] CN1,CN2^1 AA ^^i, 4^- %A 3*1 ^ 
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°17}Q^. <*\7)x], 7l]2flAlE^ FCll,FC12^r iiJ= CN1.CN2S] efl^ afloH 

<55> NM0SHfl^l^-(55)^ 7fl ^-(54)^ 3^ ^H-^-(56) ^}°H ^l^o}, ic^L 

CN1 ^ lc = CN2 a>o]o]1 3 £A ^f£ NMOSB^l^ N17.N181- ^l^t}. 

<56> el= ^l<H^-(56)^ NMOSB^l^ N19-N221- ^-tijtbcf. ^7\M , NMOSH^l^ N19^ 

3 = ylH5}^] R_BLB^f NMOSB^fl^l^Bl N21 ^^ji, NMOSS^l^Bl N20^ ^B. 

He}*] R_BL4 NMOSHqfl^l^El N22 *}oH ^s^, NMOSH^l^ N19,N20^ ^-f- TlHB. 
i&*>* ^ sl= ^ °11 °1 -Sr ^1^ ENR# NMOSH^^l^B^ N21^ NM0SB?&*1 N19 

Q VSS 9l7\i£ Al-ojofl <g^E]ol TllolH t£t\7\ CN2^ <£^tf. US) JL, NMOS 

B N22^ NMOSH^l^El N20^ VSS 9l7\^: *}o}6]} <£^s\o] ?])o)^ ^x>7> 

CN14 ^^14. 

<57> ^^(57)^ NM0S5fl^l^(55)5q- ^^1^^ VSS 91 7}^: *}o)o]} <&^s\o] 7)}°)^ & 

7-}% ^ ^Hl- ^IJL ENN7> ^1 7l-£l ^ NMOSH^fl^liEi N23# ^l*}-tK 

<58> °$7]*\, £ 30] ^UH]^ efol^ alE^-o] w_BL,W_BLB ^ ^1= ^^^0] 

R_BL , R_BLB°1 ^7]\ H^BB^. a}-^ ^ $£^-31, ^ ofl ^ ±- zl ^MRV ^£ 

^^V7lS *lt}. 

<59> *l3l, £ 4^ £ 1^1 £E D112.E1 ^(20)-§- il <Hefl 0 ll- M-Bl-\ticf. 

<eo> £e nfls.^ i3(20)-i: ^>1 -g-^t ^ ^ efl °) ^ wlH^o] BL,BLB *}°H ^ # 

f^S ^r?^ iB nflSEl iB(20)# ^wltbcf. =LB]JL, alB^ BL , BLBxr 
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Ajli^H(60)l- . ££tlr, °1 &| $ oflS-El €(20)^ ^t^-S 4^ 

<6i> oj7H, nj^A]^ ^1^1 oil- ^ ENW, €-&3HH. a) jr CPL> ~tf-g- a] 

Jl ENN ^ ^H^- a] j: ENP-1-^: 4^7fl^ ^ IE ^5.^ ^(20)^1 tflsfl y o v ^ 

<62> £ 5^ £ 1^ ^ IB ^2.5} ^(20)^: oj-g-t!- € "^H^ ^Holt}. 

<63> 7)M. ^ ^eflo]o^ o. *H>V°] wlH^ BL.BLB ^V^Hl ^ «o v ^S- 6T4C ^> 

^7fl^] *fl2.iH €(10)^8: ^ltt^. ^ejjl, tHS"^ ylH^o] BL.BLB^: 431^^H(60)# 
^-B-W. 5E*h oje^V ^2.^ -i(10)^8r ^SLS. 4^r7fl 

<64> 4^r7fl£} #<3 ^H*l(21)£r VCC °d?}&^ ^\3.^\ €(10) ^H^l ^ 

*l(22)^r v\]5-Z) €(10)21- ^^1^^ VSS <&7}t& *>°H ^^5]^ ^ 711 °1M ^>7> 

^1 °1] °1 w ^151 ENN £!7K1:b1- <g^^cf. 
<65> <*j7H. e)-o]b ^HH-g- *\5L ENW ^ €#5fl°lS ^]JL CPL^b ^rl^l ^1-2-^ 4(10)^1 

^-2- H o v ^^- ^-B-^cf. ^3, #cf^ ^IJl ENN ^ #^ ^1 ^1 w 

ENP## ^7flSl ^a1(21) ^ #tJ-& ^a1(22)^1 tfl*ll ^ H oH^-5- ^-fr^ck 

<66> ^ 5LiL <£;£^ 4^ti^ ^l£el €(10)^-8: ^>M-^ ^^1(21)^ 

*VM-3 #^ ^^1(22)1- ^-g-^vcf. ^Ai, ^ ^ « 0 v^ nfls. 

. el €(10)€-^1 ^slfe- *i<y-°l t^-s. h 0 >^ n, l2 .^ €(10)^1 #^3^ 3* «oM«- 

*T ^711 £t}. 
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<67> *V3g ) £ 6^ £ 2^1 2£H ^lS.Bl -i(40)-g- <H jflolf M-B)-^cf. 

<68> nflS.e| €(40)^- € tilB^^l W_BL,W_BLB ^V°l^ 

tHS"^ El = wlM&f-o] R_BL,R_BLB *>°H ^ y oHK2-S ^7fl^ 2£B H(40)-§- 

^Bjul, *V^vo] h] e^o] R_BL,R_BLB^ ^>M-^ ^<£H(70)» ^-^W. 5Eth 

t_H v ^ ^HH ulB^ W_BL,W_BLB^ 3 = 5^1 ^Jf(80)* ^-fr^cf. o^^. 2iE 

18(40), €^<g = (70) ^ fl = eKI ^¥-(80)*r Si «<^iS 4*r7fl ^ul^. 
<69> <^7H ( 2}o1h ^^jol-g. ai^ ENW> oioflol^- Aljr ENR, -fiS^MH 4lJi. CPL, S 

t}o_ oHlol-g- Ajjr ENN ^ ^ °1 w ^12. ENPl-* 4^r7fl^ 2£B ^(40)^1 tfl*j) 

<70> £ 7f £ 22] 21H €(40)^ € <H31 6 1^ cfs. AjAjafloji}. 

<7i> 71^- ^ <H3H^ bWH HlBsKl W_BL,BLB A}oH €^ ^iS. 10T4C 

^3:^1 4^7fl^ v\]2.Z] €(30)# ^tiltlcf. ZL^Jl, *H£^ S]H. til eej-c] BL.BLB^r *>M-^ 
^<§H(70)» ^th eWB tilBel-^ W_BL,W_BLB^r *N-<*] $):e.eK1 

-¥-(80)* 

<72> nelJi, ^7fl3l ^*l(41)^r VCC ^7>^4 DJ1S.S1 ^(30) 

=)<H ^-f- tIMH ^>7> ENP ^17>^4 ^^x}. 4^711^ #cf^ 

*l(42)fe ^S-Sl ^(30)3f ^ VSS <&7}& ^}o)o\] <£^S)o] ^-f- ^}?\ #t}£ 

^1^1 oil- ENN ^7^3]- ^^^cf. oje^ d|1£2] ^(30), >*fli<S 5.(70) ^ $|:E.eKl ^ 

^(80)^ Si «J-^iS 4^7fl ^til^cf. 
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<73> <^7H , bHH <?H°11: ^IJl ENW, -^H^- aIJ: ENR ^ ^l-^MH CPL^ 

■4^11^ pfls-iq H(30H t^^H 5.-2- y J-^s ^-^4. ^ji, ^Hl- ^IJl 

ENN 31 °J^H1- ^IJL ENP-i-8: ^7fl^ ^*1(41) ^ #t}£- (42)<*fl cfl*fl 

<74> £gf ^ 2£H ^1(40)^- ^-§-*V € <H3HS] ^li<^H(70)^l ^ 

<75> ^°§H(70)^r ^«. (71)( ^H-^(72) * efl^l^-(73)l- ^wlW-. 

<76> ^ ^«.(7i)^ VCC 9l7}&^, #<3 ^1^-^(72) AVol^ ^*1*>^, ^ 711 

°1H -f-^H #^ *1H^1JL PUC7> °]7}-s^ PM0SH31*l^Ei PlO.Plll- ^wltbcf. 

< 77 > ^ ^HW2)^ e) = ylH5}^ R_BL,R_BLBAS.^-Ei <£7}s\±= ^> 

<a^}^ ^l-Tflol^ NORl^h ^o>7flole NORl^l #^3L«- w>^i^>^ «^ PUC« 

l^Kr 91^] IV1-& ^Hl*lcf. 
<78> 2fl^w.(73)^ QtfrS] tilBS]-'?] R_BL,R_BLB^-S-^Ei ^7>sl^ 

^sKr efl^l IV2.IV31- ^-Hlth}. 

<79> oj^-ollAi^ ^o] ^S.s) ^(40)^r 3^ S-IELA] pj]S.e| H(30)S£] ^ff- -fr^ 9l 

^S. €(30)S-^Ei ^7} = 31*1 ^Bfl^ wiHeKl ^-fr 3Hr^. 

<8o> 2£H niia.s] ^I(40)^r = HlB^o] R_BL,R_BLB^ ell^-t- €rH 
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<8i> nJ-BM, £ t^^r A o v #£ 4_^<g_S.(70)S] #^ *H<H-_.-3L PUC<H1 fi1«fl s]= tilH 

21-^1 R_BL,R_BLB°1 _L-f efl^^l si 1 ?', °1 t 2 -^^ s)_l y] _l2}°1 

R_BL.R_BLB.g- sj-o] efl^s _£e)^l ^Ultf. 

<82> o]e^ ^ ^liofln(70)o] -g^JZ}-^ O; £ go} ^o]nj £S %2it}<^ >grg 

<83> , »l<H-f-(35)^ ^MMl" AlJ: ENR7> ^>o]^ ^^o]^- £) i£ = ti]H&}- 

R_BLB7|- 3.-9- _L ^H*H=K °H , e)= tilB^ol R_BL , BLB7]- 7> 5.^ _L-f 

3_l_l ^6>t]1 o] h NORl^ *}°] efl^ f^Jst #^4. 
<84> oj^KHl, ^H^lJl PUC^r <_*lBi IVH 2\n eflfs. ^o]^ ZL) §^ *]Ha1Jl 

PUC^l ^H-WD^l PMOSH^^l^El P10,P117> ^i^r^cf. nJ-BH, ^eh}^ 

R_BL°1 *}oj Efl^o] j£\7) a}*]?}?) tHS"^ BjE. tilBS]-^ R_BL , R_BLB# VCCS #<3*1 

<85> cf^-ofl t o]$.6\] -= a] He* 6 ] R_BL°1 «H efl^S ^l*} 1 ., *)H^1:_. 

PUC7V ffro] eflifs. ^*l_>7fl ^cf. 

<86> £ 10^ 4 V ^£ -^H** _L^-*Hr 4^- ^ IB # 0.^^11 Dflas] o] 

< 87 > «v^^ ^3 ^H^UOO), ^ 3_L^(110) ^ #^*i*fl v\)2.?l >S 

ol(120)* ^wltVcf. 

<88> <^7H, Bfl_Lsl ^H^-dOO)^ el-ojE oMioi-g- tg^ aij- WE_CMD ^ $1<>IM* ^ 
*g RE_C1M n*eh ^Hr^l ^flS-Sl ^ <H*H°1(120)* ^l<H^>7l fl* #°J SH°1* 
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ENP, a]jt ENN, ^= <?MH1- ENR, ^Hl: ENW ^ H# 

eflo]E a] CPL# t^W. 
<89> e^i s]S^-(110)fe 4^ °flS.e| aflo^C 100)1- ^71^7171 Sl^A] 

3l RESET* H«r, #-f>-^) nfls.^ 4 <HeJM(120)fe *H°lg- ^ ENP, # 

cf o. o]^ol^- Aljr ENN, s]JE. <?MH1; Us. ENR, ^Hl- a]Jl ENW ^ €1-3HB 

^IJ: CPL<H1 c-flo]El-o| ^j=/e}ole ^.g. *jHW. *fl ^lS.^ ^ <^MH(120)^ 

RESET* °l-g-*}<*| 4^^711 £tf. ne|jl, nflS.iL] ^oi] Afl^-g- rHlolBf* HS-Zi^^l ifl«fl>H 

, fS.^ ^SZL^ ^^o] e^-o] E oloflo]^- tgig aJJt WE_CMD ^ e)£L <?}olHl- ^ 

RE.CMDl- °l-g-*H 4. dH^-I- ia>^7ll ^cf. 

<91> £ no. a. jxj.^ eg ^ Efo]nl £1 . U^vflr}. 

<92> o|^ f oj* ti^-^HH °>^€ VCC 31^1 £^>^ Bl^JE. 

RESET7> tq^oflol^s]^!, ^ ^Aljr PU P7> 9_H]ol*^cK 

<93> ©l^ofl, S).^) oj ^A}Jr PUP^| o]oflol^-ofl oj-ej. -tlJl CPL7> <5}o] S ^ol^v 

4. °H, #-°r3*fl ^S.Sl -1 <H*3M (120)^1 ^g-fr^^l 7fl3fl*lEl FC1,FC2<H| #*}7}- # 

-Rr^^l ^JflAlEl FC3.FC4B] ^fl^Al^^ S = ofl 3}*fl >i t £o( ^[<y-A>l- ^Al^ltf. 

<94> ^ #£-§1 £<y-*l-7} tlsfe T2^?iofl ^l^^Tg #t }_o oloflol^- Ajjr ENN 

7} ^oflol^-SlJl, ENP 5. S-fS ^^H^-£)<^ ^ oj^o) ofl ol Bj- 

1- 



46-18 



105D030017105 #^ ^J*}: 2003/10/10 

<95> °}$-°)}, T3^#°ll cflolEj. ^s-o] ^, iq-fl ^ PUP 

FC1 FC2^ ^>ol cflolB]-!- cfA] 4^*>7fl £t}. «fl , eHH *H°1 

^ ENW^r 3.-°- ^Efll- -S-*1*H ^ 4*1 ^°1B ^ «oMW. 

<96> S. 12^ ^S-) e(-o]E 2.^ A ] ^4 E}ol^£l- M-Bf^flcf. 

<97> Dj^] t tilHe}«y BL , BLB°fl Afls^ c-fl eJ. 7 }- SJ^^ 4°lH x m 

WE_CMD7> tq^oflol^-^cf. ZLE|J1, e}o]e olcflo]^- tgrg All WE_CMD°ll 44 314^ 

eH cflolE^l- 5}o]e 5}7l e^-olB <y oil oil- ^ ENW ^ ^l-eflolB ^IJ: CPL7> 

*}o}£. ^ol^-t}. 44*1, 3H8"4 ulH4°J BL,BLB# ^-*fl 3H47> "112. el i2<>11 

£4. °H, #4£ <^HH1- All ENNxr «H ^Efl# -frxl^ji, #^ All ENP^r 

<98> S. 13-°r li^^l Si— S^Al ^ Ej-o] nj 44^4. 

<99> ^ , sl= 9joflo]^ tgig re_CMD7> S-f S cl^ollol-i- s| e| = ^Jofloll- aii ENR7> 

z>}o]s_ #o]&t\-. oHl rcj-ej-, ^vc-l alB2l-9J BL,BLB» **fl ^^^^(70)^1 efl ^1 ^- ( 73 ) <Hl 
c)M47> h>S. #?m4. 

<ioo> ojnfl, ^#eflolH ^IJl CPL 3? #4-£: <?]°1H-I- a]i ENN ^ s o. Aj-Efl^ -fM^, #94 

oloflo]^- All ENPtt 4°1 #Efl» ^11^. 

<101> 44*1, ^ ^4 S.= Al DflSe) ^ ^^^1 fflsflAlE^^ &7])<£o) ^ 

<SH.(70)3 efl^l^-(73)^l ^ dH4l- ^ dJ^SM 4€- <*Ml>i7> 7>^>^s. 

tt4. 
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JI^S] til^^ FeRAM *r >ll 
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[3^3- i] 

#^ SH°l"i: Aljrcq o]oflol^.Al ^^^^ #<^A]7l^ #<3 ^^1; 

H 2n.E. ^Hl 35i T^H. ^o^l^y-Ei ^l7>£]^ 

AJ-71 4| ^ A>olo]l 3Si Til-JEl #tf£ ^^lS-^-Ei 

alH^ofl #^*Rr BlS. ^<MY# ^-2.5. *m ^-fr^l 
2] 

*fl l ^1 5a*H, A oM els. ^H^Nr 

711 ^lH #7>* ^-Sfl ^SItt #7] ^2= ^1^1 Aj-Bflofl rq-Ej. Aj-71 *V^V 
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#7l A i icS.^ 31^1 nJ-Bj- #7l ^1 l^i*} ^ #7l *H 2^i*W 

31 nfls-el 
3] 

*n i -% ^ *ll 2 %H1 , 

4^r7fl 4^ 0.5. *Kr #-8-3*11 ^lS-Bl 

4] 

4^7fl^l wlH^^Hl ^ «o V ^S. ^Slfe 4^7fl<i) #<|3 IS v\]2_?) ^; 

#71 4^7fl ^1 UlE5}o]^ o^S}^ 4^7fl5l ^ofls- ^p-Hl^Jl, 

#71 ^7flfil 5£B ^a.ej 4 zj-zhfr, 

Hl-olH <*H°l-i- -yoflol^-Al tHfr^ tilB ^o] o. ^ o] 7} s\^ dlolBl-* #^-^ 

^1 7H*IMEH ^^W^ ^S-^ ^* ^l^-# ^ 7J-^^^)1 pflS.Hl ^ ol-g-*V v\) 

S-e] #*1. 
5] 

*fl 4 %H1 &<>H, #71 4^7fl5l ih >i 

#<3 ojofloi^- ^si ^1^1 #71 ^2.3 ^ofl ^^-i- ^a>}±t 

75 
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6] 

XI 5 %H1 5^1, #7l n«S.Bl ^ 

€ ^#JEL ^2:5. #7] ^^l^f^ °}7}S\^ 

A l 2ti= Aj-oHl 3S A zp.^ <g^£]oi #71 #t}£ 3.-^3 ^17>£1 

^ ^l^-i- Bfl*l*Hr XI 2Efl^l-^» ^til^ s^lo s ^ ^^^1 ofls-sl ^-g- ol-g-^V 
tills. e) #*1. 

[^T 1 * 7] 

XI 6 %H1 

#71 e(-oiH <?HH# 413:, #71 H#3HH aij^ ^-7) #tf£ <yofloi^- * ^-71 

«?H 0 11- #71 ^7fl Si ^ IB ^s-el ^ z]-zHl cfl^ll « 0 H^5L ^--ft- 
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[^t 1 * 8] 

9] 

4^r7fl2] alE^o]^-o]] s.^ <^^£)^ ^H^fl^l ^S.^ H; 

^ 7 flsl #cf£ 3? 

10] 

^1 ^= *H°)] 3.5.^ 7i#^- #7l i^^S^-B^ ^l7>5l^ 
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€ ^i^Loll 3Si T^l-H. ^-71 i^^S-^-Ei «y7>Sl^ 3*1 

#*1 • 

Hi 

XI 10 

4^7flS] -5^*| £ ^-71 4^r7flSl #t)-£ z^ofl tflSfl ^ tjj-^o. i= ^-fHg-g. 

[3^*8- 12] 

XI 9 *J-ofl 5a<X*1, 

13] 

XI 9 %H1 &<X*1, 
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3.3. 4^7fl^ v\]3_?) 4-&^r #^ #4£ 

^H*l« ^3-°^ *-fr*H ^>-g-^# ^ilsL *>tt #-fh^l « oi-g-tl- ^ls.sl 

14] 

4t7H^ e}ol^ wlB^^l^-sl- ^7fl^ e) = tilHel-'y^l AA 3-Sl ^ ^ ^SLS. 
A 0 v 7 l 4^r7fl^ alE^oj^ ^7fl^ ^ 

15] 
16] 

^ 15 ^^^i, #7l ^2.^ ^ 
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H °<M ^= *V°H aii Tils ^l^H ^-71 °l7}£\±= 

#7l E>ojE oloflol^ Ajjro] «y^ol^-Al ^-71 *H>^ 51-olH tilH^^l^- ^f-*fl 9}7}S\^ 

7i#*Rr ^^^] jfl^AlE^; 

^"71 -i <^ ^JELofl =Lj?_^ 711-= A o V 7l i^^S-^-Ei o]7}£l 

^ s]iEL tilHe>ol<Hl £.3. #3*Rr e|^ ^H^» n^l^-i- €^£.3. ^-R-^^l 

[3^8- 17] 

^1 16 %H1 SU^H. #7l e1j= aiM^fe 

^ TJMB ^7>>» ^-«fl ^5]^ ^>7l ElJEL ^^1^11- ^IJl^ ^Efl°fl 4^ #71 
18] 

16 &<H*1, 
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# 7 ] 5HB ^7] Z] S. 91°)}°]^ tt3L, iS^MH A 1 J L) oloflol 

[^T 1 * 19] 

^ 14 %H1 5U<H^, 

20] 

14 ^ *fl 19 %H1 £M*I, 4^7^ ^<g5. AA^r 

#71 i^JEL WlH^ol O.S^-E^ #^£)lT <H*<H# 7^1-^ 

21] 
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— til H 5}°} ^ ^^^.-S. He)*>*H^ s.^ o.S is}~ ^11 2. e) ol-g-tb ^S. 

22] 
23] 

^ 14 5a<>H, 
[^T^ 24] 

#4^- 

#7l 4^7fl^ i^JE. tilHsq-^^-4 4^7fl^ ^li^n; % 
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^71 *Hr7fl^ ^°1B wlB^JW 4^7fls] $|2=3K] ^Hj^ji, 

25] 

H iiH 7>>olcHl 5£i 7i#H. ^"71 #9d i^^S^-E^ o]7>£]^ 

^#<3-8r efl*l*Kr *il l^l^f ; 

*)#*Hr ^-R-^^l 7fl5flAlE^; 

^•7] >g ^=ofl aS A tS^£L ^SS Aj-71 ol7>£l 

nfls-e] oi-g-t!- ^S-el #*1 . 
I^St 1 * 26] 

*ll 25 #7l e] = ajH^Hr 
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5] e|.e. alB^^l^- ^3^^S Xl l^^M- ^ Xl 2^±x\; 

^7} % h^s] #©}■ 811^ 4e} ^7} Xl l^^V £ -*7l Xl 2^i*H 3*1 

Xl "US. el -t-g: o] -§-*]- ^£21 
27] 

XI 25 %H1 5a°H, 

°H ©1 1- ^-71 4^r7fl3i nils. si >s z}-zHl cfl^H €^ U-U^s. ^-fHg-i: ^©.S 

#-R-*lXl *fl2.sl ©1-g-tl: *fl2.3 #*1. 

28] 

XI 24 &©^, 
29] 

XI 24 * 3^ XI 28 5U°H, ^"71 ^HrXl^ z^-z^ 

"T" » 
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#7] Ej.= HlH5^-<y 0_S.^Ei <?]7>£l^ #^^1^51 ^efl^ofl V$ty #7) 

#7l wlH^o] o. s «. Bl <?]7>5l^ *i#*Rr efl^l^fl- 

30] 

29 %H1 SWI, ^"71 4^r7fl3l ^Jli^H. 

[^*o v 31] 

*fl 29 5A°H, ^-71 #<3 ^ol«-^ 

^"71 yl B5 ].o] o_ S w. E ^ o)7}£]ir #^Jl-I- i^} <3^Hr ^o>7flo]H; 
32] 

S>q-^ E^ojH alH2}<?l^-ol ^ufP^ ^r^oj ^-fr^ ^ e}^ 

*\] *\}3-z) o] -§-*i 
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l^^ty 33] 

*1#£ cIMEHfr s^Rr t^^i ^aei ^ <H3H; ^ 

e^Kr ^o} ^ ^ s\^M. ^Hl^ #0.^1 nflS^ ^ °- ol-g-^V uflS.^ 

#*1. 

34] 

*H 33 Xl^^i, #7i # 0.^^11 uiia.^ ^ olEfloi^ 

#^ ol^oll- Aljrcq oj^ol^-Al #^1 71^ i^^l; 

ifl 2=.= *}°H 3Si Tll-H. #7l #^ i^^l^^-Ei ^7>Sl^ 

#3J€°M: efl^Hr *)1 lHfl^l^-; 

e}.oiH <?lofloll- ai^^I ^ofloi^-Al eMH til^e}^ ^fl ^7>£l^ 31 ol b}-^- 

#71 1 i^E.afl #^*H=r e^-olE ^flc>|Jf ; 

^SeflolH #JL^ <?HlolM.Al Q OJ:^- ^ofl *}<y-*l-# ^"71 C-HojEl-l- 

71 # <sHr ^-R-^i^l 7fl 3fl a] E^; 

#^ -y^oi^- Aijr^ oiofloi^-Ai ^i^g-a- 7m ^3*1; 

#71 ^ ^ ii^. A>o]ofl aSi 71 ^2:5. ^TJSl^ #71 #Cf^ i^^l^-^Ei ol 

7>5l^ ^ Hfl*l*Kr *H 2Bfl*l^f; ^ 
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